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nmmzm^ ^x mmmm z&tt-t h mm£js.^&£ 
afg®ttaji£a. 

Oi£afS«!ttiBi£B. 

Cf»*«8 ] f»#Jf 1 L 7 <r>\ vfVuMcRM^S 
^a. 

m m. a mmcmmz m% l fcirae-r- 9 £ %mt & m 
iR*®£zt>izffijL&. m^m8MSMco smmmmmm 
a. 

[«W<3B«KriJMIi] 
[000 1 J 



[0002] zzx\ &sm.®ti±. mm^mmiza^ 

[0003] 

mtf&gmm&mm-r&^mzmLxit. w«<r&mifi 

tlSg$^^•CV^?.. ( 1 ) Milanese.Itti tiXWochb 

# 6n*a»<owiwwatc«iBt- * f*fsv y 7 ( 

Bfc) £±l£U W.z. -y7<r>*mmft*$. 
■§>. 

[0004] ( 2 ) Mi lanese£>{2: » y 7*0>Ri 

f^gfrft £ A£ £ fimfeZftfzimcom f ference-of-of ie 
nted-Gaussians7 -f ^^$:ffl^T^V-/7"$r7 

y ^ l . tammiz t%h~7ov?>) y^^mn 

LT3ctf>Jt. Itti, Koch^tS^ISVyrSr^-^CO^ 

•bI-J; >)S^Lit. -tLT. Difference of Gaussian^ 
)V?I,Z£ 0K^S77 TSrHilf U 

[0 0 0 51 ^cOiotC. Milanese^Itti^Ji, 7 4)V 

[0006] ( 3 ) Marti n^trrt^><i. Wm^nhtl 

hnmm*^*yy<mwmfaizm-5\ l ->xmmL. -e 
tz. z<DttX'&m&m<?>ftf6Lii t *:%^®^z*)im 
[ooo7] iit. mtcDtixjx'ii.. Amttmftti 

XVW&ftcoffimZ^WiX'ikg.VX^t:. 
[0008] 

i%.wtimikL£ o t-t&mm] L*-L. ( 1 ) * 
(2) o^a-cti:, mmz£^x&sm®co*izztfm 

®*wm{zm\frt&<r>immx'$>^tz. ±tz. o)co 
^mx'iz , tztx. immcmm<7)mcomzsfrixfz$k& 
<nim<?>&to£oiz. mttizfLzzm®. s>tw®i 
\ ^mm^-r l t a a mm t -srt- htit-wt^ ^cr> 
tfr&iza. mBmnizwmzitiiii-r&mwm.x'b-o 

tz. i^cta=5raigTi±. Sffl* <A^) W± 

x-h-otz. 

[0 009] e!*<7)^^7T'ti5?A(c:itr.?»-feV 

looio] *tvQ>z.i,z, z\<r>m&>i£.izh smt. A 
ra^±«t^L^aa^«iSrwii(cttai-r s ^ t * { -c- 
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[ooii] ttz. acoftwottxommt. /<?>xco 

[00 12] 

imizffik^&tzfrco^m mi commit. EKwm* 
^msmm^ik^m-tmmmmniiii^wTh^r . mm 

[0013] SS2 <0»Wi, sn i <o»wfc£a<oaB« 
fc<£t/»ffll£#S&LT&a«ii£<'>Btfe£ISCB« 
[00 14] 

[ o o i 5 ] fcfc *.& % mmm$m*&<omnm*&ts 

[00 l 6] WMttttflbP. fe«o»«Kfc:Jpi 

%<bi>i mmmmzm-i^xmsmzmm-mif. 
im&^mazm ixMuzmmmtRmrt z t a*-c 

[0017] zk. &co3mm (feffl. mm. mm) tc 

owe tfffl«-««^"Cftiitf . Arao^ffitc i s as. 

[oo is] 36(c. aaawi«dR^fl[B«^(t«4MH 
««iB*fcov t mwtur. eta £ofH**>»fli 

£ S 6 fcWHteWSrf 4 - fc *<T'# 4 . 
[0 0 1 9] iM^giTffiaaiftfl&JHPU *: 

&&-t&Zbi>X'*2>. 

[00 20] fckitf, JM*^8fc:*£ft.&;M?<?>tt 
H&ittfSSSrlljgU 3 6 0* nntKLTHH^T*^ 4 «k 
o fc LT*H*tf. 1 7 U-Aftcolffi^^ 

•t4 .1 fc £<fc 0 . 360° <0»tAV7VMOI 
MM 5- £)£-f 4 £ b VX'Z 4 . 

[0021] m 2 <nm\<r> u ®itm&i&3iW.x'{± . 



B«*ffi[B«RA»6«0»&WC. ^'7>-^.<O^v^0$r 
&®X'ikfc-t6ZttfX'Z&. 

[ o o 2 2 ] . wntaamraucRrrt t-? $•« 

£3StR-C£ 4£>T\ &^4B0^COVv?Vn'5>-X<7)& 
^8§l2£ito£-f 4 Z b tfTZ 4 . 
[0023] .LifcOJ: o^a^B^fcMt-|»x-^<i:. 

ttT-?&£vm?#co{iLmT-?t:<ktscr>x\ asm 
mz&LtimmzsttRL. '<7>x<?>&^ffimz&MX' 

Lfc*»*> J: a &'¥&£&J&t$> Z t tfX'Z 4 . 
[0024] 

t. Aiao±mcar^ uta-BWtffcSiatt-* £ t #x- 
#4. 

[0025] m<7ttW\,Z XtOX , S^BlgcOgJgfliaSr 
[00 26] Z0)ftW<O±Mcr>g(!>j, frCOm<r>g&). # 

maxT/m&it. mmz&mvx'<fo&T<7>23&m<om 

[0027] 

[90101] 0ii&#B3LT. Ci«oiS5feCai<oaiWiH^ 

SSI 0«i. 127^*7 (OT. r *^7J tv^ 

o. ) 12£-£tf. ^^<7l2J±. ^i:i.<fHW^:fc'?r 

m^xwm&w- (ftstiximz ) ^'®^$^. 3 6 0 

®^fi£SI«14(cA7J$it. S^Ufc^*>A,MB^i: 
3 6 0" EI^T^ SOT\ B®±«Sfi 1 4 (i 3 6 0 * 

[0028] mm£js.mw. 1 4 ji: , t*-f ^-r^ 1 

6BJ:tXBaHg^lBl 8 5:-i-^.. 02lc^7o-E 
IZ^oT^V^vBM^^-TS. O^O. *^7l2 
"CtSUU*«BB*6S*i4 1 . Wi&£&mW 1 4 <i:3!aS^P4& 

XxyrsiT\ t'r^^rf-^1 6Srfflv>Te 
»t'ft71/-A ( 1 yU~-A.B) Srdf-vTf-^L. 

1 7P-AatcWJtS-ri»B«*^-^*B«Sr^<;L 
B^lg-^Sl 8S-ffl^r-?-O^B«*^^^ 
-X7--;UB^2r^cfS . 

[0 0 29] i<Xf77S3tli, ^^U-ASr^ 
+7ftL. 1 y]/-£.gbfflmz7U—X<!r— >UW1& 

5r^fi£-r-i». xf77S5m. S7b-^ (ttmyi" 

-A) (cWJC-fS^fi!tB«^i:*Oia®A^^^-rWfJ: 
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[oo3 0] ^Ev^rx-f yrs7T-ti, ^0.mm<r>^u 

o . sissEH^iiiii ioo mmx'h •? , ti 7 u 

A((x, y > = ( 1 . 1 ) ) wsfc 1= . mmru- 
hftxm.mizn'-J'.wmoiafrt) 1 0 o/ittsivvtft 

[003 u&k, xf7rs9tu, «sReiB^4>» 

s*>«»«**ai-rs. 8s<xf7rs 1 mm 
rsnt'YEs" T-MUf. AioastfcSfluvasR 
teat*. — xt^rs 1 it "no" TJMttr. « 

[0032}Xf'/7S13ttt, ^ttttfltfft'h 
(0) TfcS^XjgiaSrSltlJ-rS. i<Xf7rsi 

Xr-vTS 1 9t(iMLit^«*^/l/-Xt- 

ZtUZfrt' d *^*<JBrr & . Xf'y/S 2 IT' "NO" 

^f'y7S3CIS. Xf 77S 2 1 "C* "YE 

S" T**tf;f. 04 (A) CStJ:a^V5vIfi 

■«^^gc7)jia««jttajsis2o ibd fcaiau 

A, t =j;ar;a-ar;)da, t 

a, = HET,+ FP, t 



[0033] 01C^oT. iiS®HSillltiJgB2 0(2:. 
tfc-fS. UttWtcti. ii@^aa3^S2 0(i, 05(c 

0«:*!UI£llfi&U Xf /7S3 lf/IH&Srfli&M-S'J 

-r&. 04 (B) ^-ript-, wmm£ 

19 971 EEE^i5^TW.Y.Ma^B.S.Manjunath t>tf 
fEdge Flow: A Framework of Boundary Detection and 
Image Segmentation j tCiSfSLfc "^Se flow " IZ&*3 

KmftmttttmtitmmztLZ. ffimzmn-tzt. zcr> 

$ci£tjfot$clt<?>&2 *^=3:Sedge flow 

<7 b>UZW£?Z. -E-LT, Rfl&QHtCj: Oedge flo 
w ^7 h/l^^? WUD2TI"]-MeJI8U gi&W^? h 

[0034] Lt*m, X^/rS3 3T'ti, 04 

S 3 5T'0ffii£col$@J££iFfmrf r>& 0 . 0«i£<O 

smnmmizim 1 icsr^-^ra&tffliv . 

[0035] 
[Sci] 

HOm. n) = J";h" rt (Hf , )dh 

[0 0 36] ^co<-^Mfc5-ffl^T. St2(c^-rJ:3 

[0037] 
C»2] 



A, t : mEiamiHt(cft(-t««gjK 

a f , : 1i«i<7)^ratlcfcft*4#«k*tt^fiS 

HET,: 1®J«i<Z>JUtteiBB& 

FP, t : ft«i<mimfCfcMt**$*83Sj£ 

i : tiJtfi 

t : B$|U) 
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[oo38]^7t.&2 c^-r «-«jso±E4 ^si 

[00 39] 
[S3] 

HET, =*h,-HC,+wh,.HT 1 +wh,-HS 1 + wh,-HSh 1 



fc**U 




HET, : 




HC| 




HT, : 




HS, : 


fa«iCD®«(0Jl«JS 


HSh, : 




wh, : 





[0040] ££>k, #»i«M«sflKH(i. nm 

[004 1] 
[»4] 

H(d.d»,std) = |^-| 

[0042]OJ0, «-f)*^IfSHCIi, C I 
E L* a* b* W^feSISK&tfSfe^fcfflO 

ZMommmmzBiuL. nmLtzm%:Z®.4izixxv 

X$.tbhtih. Srfc, fy££fi. 19 94 r&$¥45*/N 

($«0#®*c7)feffifg ( R, G, B) Jr^IM^L 
* a* b* C^iL. *<7)&mz&lf&3--7V -y Kgg 



[0043] 
[&5] 

AEab*=[(AL')'+(Aa*)*+(Ab*)]* 

[0 044]»[:. t-?****>#*»KHTK:o»,vCK 
WTi>. f?Xf^(i. 1 9 96 I EEEKfcWCB.S. 
Manjunath ^ W.Y.Ma r Texture Features for Bro 
(•sing and Retrieval of Image Data j {CjfEOJLfc-r? 

[0 04 5] Ht, f?^fT«f<? hMZ. ±% 

±i£<D1996 I EEEKettS-h.TW&*«6(= 
<k-?T#iJg£:ri.g,. £HsWfcti. Sc6T'^$ix-l > ^-K- 
)V7 4tV9<r>6^ a, <yut5j:V<y v$:iS:7T*^§. 
3r*K .rco#i£<i, @6{c^J:3(::. Mfrr&7^7l^ 
^Half-Peak TITTS X 0 IZ7 4 )V9<n^Y-)V 

xj-vftmzmm-t&fzibiz, 241^7^;^ 

[0046 ] 
[&6] 
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<Ux.y)=a--G(x',y') 

6(x ' y)= (2^j ox p[-T(^ + ^)} ex P (2 ^ Ux) 



U=a" 

x'=xcos0+ysin0 
y'=-xsin0+ycos0 



cr,= 



(Jt= 



1 



1 



[0047] 
[&7] 

a = (UL/U,) A 
_ (a-1)U 



Gmn (x. y) : Vr-k I D=m, I D=n0>fl$<7>r ** 

m : 0 S-1 

n : 0..K-1 

S : *HHK 

K : ^<i» 



.. = t a n(^)[a-2,n 2 (g«)][ 2 .n2-^p]* 



Uh: A* *' -*7<ft*n' #a>*X4"0«&» 
III: *'*'-*7<Wn*^a>«/h«tm>«jfttt 

[0048] CKO&etCfc^T. r-rx+vftm^-fh 
[ 0 0 4 9 ] $ 4>tC. =g-^i*tO®m^>H««H S{±. £ 



4 KttA-T -5 i t J: 9»ffi£ii-S . 

[oo5o]$^>tct7t. &mm<7>mcomMi£H s h 

[005 1] 
[&8] 

HSh - SHDi+HOD, 

HSh, : «S«i©»<7)SHS 
SHD,: SH«i(On»<DR«flE 
HOD,: fliairo^flJUMffi 

[0052] zzx\ »c7>ao(co^T<±. ^K-e-ot, 

<rmfi*^&thi2Mtfit>h. *ZX\ 19 84/3 
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c o o 5 3 ] JiLta>^ n&coftm±7-vx.m®.t'* 
nm^? htmnj.-? y •/ vmam^xmmxz 
m<ow-m<7 wpt^sssL mmwmm. smnmrn 
i o o 5 4 ] mz. KcomnigHh oizmtxism-r 

ho=[nh, H, hau,--,hat l .hbii.—,hbi.. 



92 r 

[00 
[&9 
••.ha. w 



fc"C»C**. Srfc, Mi. 19 

5 5] 



] 

. •••,ha. K » . ht)M.i, hb. M ] 



ho : ^a>»«m«Kn* 

Mi : «ttiCDt-£4 

ha ulJ : «*i<7>1»a©*:<Z>jJfc<D7-'Jifi«& 



[0056] l^^-ot, &m*i<7)K<7)mmmR h o 

[0 0 5 7] 4fc. »2{^T1$t&l8g£FPkL »1 
0 (Sir*-.!: 5 
[00 58] 
[S10] 

FP.^wf.-PC, ♦ wf.-PTi+wf.-PS,, 

pc, : m\<r>&o>i3tmm. 

PT, : ta«i^ligi9aftiOR§« 

[0 0 5 9] &1 0fc43WC N 4-ffecOlSSJgPC^O 

[0060] ta!*w^fc^t . i ) m&<Dmm& x k> 

tilo, 2) ^mmWioifiSlLL 3) B^Jg*^ 
\.^ot>m±^tW.t&1xX^h. 1 ) fcHL/Ctt. # 
ft e>tffti tzmmtz iot, j^ttWafefcttfrfr-fS* 
BJ£WiS^feT'£>&i:?8£$;ft.T^.f». -I^JSSIt;:*-? 
£ . i<50HSfiW-C*{±, *fe(R. G, B = 255. 0. 

^as^v^iR^-rs. cc-e. fefflS:±a!c7)i9 

9 2 raifiMBflf^^ Yf v 7 j tcpifflCcfBKSil^ H S 
l7&Kftm*7-^)V*m^X$iibZ>b. m& ( Ft, 
G. B = 2 5 5. 0. 0 ) ?)feffl<±0-e*>&. o£ 0. 
HSISAfti*7-tf>l±. BK (H) 5r^t 

u -entc^-rs^'w (en -etr. b 



m3zth&o\zK , m (v-tf>r) . b (#) . ■ 

C (i^r>) . G <R) , Y (^xo) $rHj±ct-rs^ 
. Zcr>£ o tzm&ZtLtzH s i mxft 
m*J7— fr)l*>&3!l&fi s m^t>tL&. 3r*5. fe^fUfc 

hs imxftMtJ-^frzm^x&m&igtb&t: 

[006 1] 

[tin 

He=1- ~ 

7T 

He: feffifitajt 
h : «*<DJF*Jfe« 

«fi L . h> k f*h= k -h t "T *) 

[0062] ±tz. 2) icMLTti, fmtms&com 
izimBm%mm*hz>. Ltzw->x, zcommmx 

ti» &J£com3f£lt. hs i}KA«H^7-^7-';Kct> 

[ 0 0 6 3 ] S <=>tc, 3 ) t;raLT«i, A^O!Sm*i: 
BJS t ^M^^K-r ffl^CcfcV >T . Semmel rothti^c 1 
2TSrrWfiS* t J«0AoifcSr^Lfc. ^rtJ. f!tl 2t; 
Sr«WWi, 1996 ril • »^ 

[0064] 

mi2] 
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R = S*+klS-S,r 
R = S"-klS-S,r 



s<s. 



R 

S 

Se 

k 
m 
n 



[00 6 5] Si 2fc*Jl^T, k = 0. 65, m 

= 0. 4. n = 0. 2<^l:>Aa)Stlii<^ 

elroth£J:oT^$^££3liK«>ffiBft2: Lfc. 
[0066] JiiB^J: d^rfec03S* (feffl, £K, W 

[00 67] 
[»1 33 

He+S+j 



He 
S 
I 



#flE<D»BflE 

«12<ORt mtt) 



[0068] act:, f-^xf-v (sianttsc) nmsfe 

[0069] AHwaJliiRfcfcvvctt, ftfecogfSmfa 
v^. 198 6/5 r« 

j^<om(25rcpd (ill' fcJtOWM iz 

[0070] 
[&14] 



V = (X.Y)=A- 1- 



V : ttJCSJS 

f-: t-ttttztzmmxH. 



[007 1] 4^t-«mRfev(;J;^T, -f 

[0072] m*x. ffiSwi^ssps^ooT^-r 
[0073] — mzmmtrnTjiZixtimm. mmco^ 



&tz. &m&i)mmzixz>t. &mLti&m&iz&\^ 
tit. i%,coms&.tfemTr&. zozoiz. hh& (& 
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btixMLXfoh* 
[0074] 
im 5] 

E(x.y. o-.t) = -j^rexp 2<r 

fcffU 

x.y: 

cx(t).cy(t): *>t>mM 

[ 0 0 7 5 3 Z ZX\ ^7XM^K* s, )«tol±M 

fc:. xm<r>^mm\&2 0fgr~3og.x'bh. *zx\ 

ig7K$fT.SBt£<9B®l«£Hi;U S!8E8i£d - HtL 
tzk* 9 <? 1 6 <7> <£ 3 KJgfS-f 6 d t ** 
Srii, P i xJiSiS^floa^&T'&O, 0<i 
20Jg~30Jg(0. 176<tan <9/2<0. 26 
8) 

[0076] 

a 

cr=2-Pix-d-tan -y- 

[0077]^f, MWBSaft*-?* 4 £ 

asp s^nc 1 7 to i a fcjeas*i* . 

[0078] 
[iSU 7] 

PS, t =ZE(x. y. cr.t) 
fcf£U 

ps,.,: ffi«i(D^mtiz^it4a5»©«affi 

RX, : ffi*i<*>IU*<7>XM*0>*£ 
RY. : fHi <B®iW!>YJStI<&l*£ 

[00793 zcoxotz. femitzmsfetommmmz 

±9, *^TS3 7T'#0fgi£?>fnB££l¥flU X 

T. 04 (D) (=SrJ-J:5«raB««*aia-r4£k36« 
[0 0 801 frii, £«0HJ6CTt'(i, KgJKoRffiHft 

<r>&\%m±. [whl, wh2, wh3, wh4] = 
[0. 039. 0. 0 1 0, 0. 027. 0. 02 
0] . [wf 1 , wf 2, wf 3] = [0. 1 32, 
0. 005. 0. 100], [m, n ] = [ 1. 35 
8, 4. 250] £Jfll\ &1 4V>0&2Omt L. £ 
7tffi8HStd^lmi:L, PS7-'Jxfi&&£SS 1 0&2 



X't LK. 

[0081] iTt. d<7)||J6CTT-(i, ±E8o<0^ia^ 

&x<vmwwnmz^x -jz-rL^mm-r z-imi 

[0 082] l^wr* TEXT'S 4 1T«. ife£L*:i£B 

fen* { 2. osmx-h*). friT-rx+^m 
zm&m®tti>izmiuLx. %kmzmT?&. 

* a* b* ftK^feSaiCfcfT&e^KiO*^ 
ft*, ifc, T^Xf-A-lffS^? bMt, %.6lZft^X 

[0 083] iiciot. aa«iiSttajg»2o-eftj 

as3*utaB««Bi, «ia«J l 5JlX'3^S2 2fc:#i.<?,ii 
lfl2W9IZ9£ia2 2(cti**y 2 4**&ig£$i"U 

2£«2 2Ji, ^^E'J 2 4^l£1i$iX^T-^$r#^L 
T. B^^*^tSI3^^-fr-CMW®*>^aB^ 

0, &BfS«ttai§£S2 0Ti£B«i£fc'cfctfl^^£ia 
£*x& «0W <9 JR 0 3£B 2 2 <i5eaS$rMft& 
U 7/S 5 IT, i£BfBi£<0*m®^£#tf>&. 

S 5 3tli. ±a^±«*^ettL*:ti:£cO#i£lcJ: 0 . 

mi o<z£X'cr>pm7-oznmm.£-Rit)^ &smt&£m 

[0 084] ZZX\ t^V 2 4(C|£1iStt7t-f-^ 

t±, &mrnm^xm&%t'(7)mmwmt,z*im-t&m& 
pmy-v^mzj: vw^fontmffiz.ztmi'tzm 

o&Wrr- 9i±. xmwmcmmffimcDT-fX'fo o . 

j±o <o{aa$r (wi . hi), 9\-t&m<r>%k& mm; 
T<7)m&izmi>i£^m&) nom (mmiT<nr%&zm 

mtLtz&W.) £ (w2, h2) fcL^t:, Sfcl8 
<r>^o^9 Y)vx-$&ti.h. 

[0085] 

mi 8] {aSx-? [kx 1 . kyl. kx2. ky 
2] = [wl/a, hl/b, w2/a. h2/b] 
JgWC. Xf 7/S 5 5tXf'7/S 5 3 

<^ hyui: ^^t 'J 2 4 tzfetAShfcl&iniW^rRfitt 
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7Tigi&0^**^5g&L*:^-?£JlM#-f&. 
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